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Abstract: About the technology of apple tree production were made some researches at the fruit nursery 
called “Fruit Nurseries”. There were studied the varieties: Golden Reinders, Jonagored and Idared that were 
grafted on the rootstock M 9. The distance of plantation is 90x35 cm.  
There were registered great values that are corresponding to the first category according to the current European 
standards as for the trunk diameter, height of the scion, quantity of anticipated branches as well as for their 




At the foundation of superintensive apple tree orchards, an important role has the 
planting material, especially with ramifications, that constitute the crown basis (1, 3, 4, 8). 
At present, in the countries with a well-developed pomology such as Poland, Holland, 
Italy, Great Britain, France, Germany, etc., the orchards of this type are planted with two-year 
old apple trees with the crown basis already formed in the fruit nursery (1, 4, 6, 7). 
The crowned apple trees in the fruit nursery, being planted in the orchard, have an early 
fruit production and increase it more rapidly in comparison with those trees that don’t have a 
crown (2, 4). 
The studies made in Poland confirm that the crowned apple trees in the nursery have in 
the orchard of 2 years a yield of about 3-6 kg/tree of fruits in comparison with the uncrowned 
trees whose productivity was 1 kg of fruits (6). 
The investigations made by I.M. Merejko (5) demonstrate that the apple trees in the first 
5 years of fructification in the orchard and that are grafted on dwarf rootstock, being crowned 
in the nursery, have produced an average of 75 kg/tree, and the one-year old apple trees, not 
being crowned, have a yield of 66 kg/tree.   
Crown formation in the school nursery means to have cuttings and other methods of a 
rational structure of the crown basis adequated to the biological features of the species, 
varieties, variety-rootstock association, ecological and technological conditions in order to 
have an urgent fructification of the apple trees after their plantation in the orchard (2, 4, 8). 
 
MATERIALS AND METHODS 
 
The researches were made in the period of 2004-2007 years in the fruit nursery of the 
mixed industrial unit “Fruit Nurseries” founded on the basis of collaboration between the 
joint- stock company “Codru-ST” and the Dutch “Van Rijn International”. The first field was 
established on the second part of April with bench grafts made in March using the method of 
perfected copulation with detached branch.  
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As a rootstock was used the biotype M 9, and as a graft the variety Idared homologated 
in the Republic of Moldova and the long-term varieties: Golden Reinders and Jonagored. For 
grafting were used layers (marcottes) with a diameter of 10.0 mm and graft branches with 
high biological qualities imported from Holland. 
The place of grafting was tied with special film, the graft was paraffined. The obtained grafts 
have been stratified by placing them vertically in containers, in the way that the basic part of the 
layer (20-25 cm) should be in a wet and moist stratum of sand. The temperature of stratification in 
the refrigerator is +2…+4 0C. The distance of plantation of the grafted plants is 90x35 cm.  
In spring, in the second field, the annual trunk was cut at the height of 50 cm from the 
graft’s place. At the same time with the growth of lateral shoots was made the clear up of the 
trunk leaving only the terminal one. In order to obtain sylleptic shoots on the central axle, when 
they reached the length of 15-20 cm, it was made the remove of apical leaves without hurting the 
point of growth. This operation is repeated every 5-7 days for 5-6 times. To stimulate the 
development of sylleptic shoots, are made more frequent irrigations and fertilizations with 
manures on the basis of nitrogen. The aerial part was palisated on a stick of bamboo. 
The usual black soil, the content of humus is 2,6 %, that is maintained as cultivated field, 
irrigation is made by sprinkling keeping the soil wet at 75-80% from the capacity of field. 
The aim of the research is to determine the main growth indicators of “knip-baum” 
apple trees in the first and second field of the nursery. 
The number of repetitions in each variant is 4. The number of trees in each repetition is 
20. The researches were made in field and laboratory conditions according to the required 
methods for doing experiments with fruit-growing plants. The main results obtained were 
statistically processed by the dispersioned analysis of the scientist B. Dospehov (1979). 
 
RESULTS AND DISCUSSIONS 
 
The investigations made demonstrate that the development of “knip-baum” apple trees 
in the fruit nursery depends on the biological features of the soil. 
The degree of striking and growth starting of the bench graftings, planted in the first 
field (fig. 1), is between the limit: 96,0-98,5 % at Idared variety, 93,0-99,3 % - Golden 
Reinders, and 96,5-99,0 % - Jonagored.   
 
 
Figure 1  
The degree of striking of the bench graftings in the first field of the fruit nursery, %. 
 
At the end of the first period of vegetation the greatest values of the graft’s height 
(tab.1) registered the Jonagored variety and constituted 116-126 cm. for Golden Reinders the 
value was 110-116 cm, and for Idared was 106-115 cm. 
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Table 1 
The main indicators of growth of the apple trees bench grafted in the first year of vegetation in the fruit nursery. 
Diameter, mm Leaf surface Variety Graft height, cm 
rootstock graft m2/tree thousand m2/ha 
2004 
Golden Reinders 112 12,9 9,3 0,19 6,03 
Jonagored 126 13,4 10,2 0,21 6,66 
Idared 112 13,6 9,6 0,19 6,03 
Dl 0,05 4,65 0,52 0,62 0,02 0,58 
2005 
Golden Reinders 116 14,3 10,2 0,19 6,03 
Jonagored 122 14,5 11,0 0,20 6,34 
Idared 115 13,7 9,8 0,20 6,34 
Dl 0,05 4,65 0,44 0,35 0,02 0,58 
2006 
Golden Reinders 110 13,9 9,6 0,18 5,71 
Jonagored 116 13,0 9,6 0,20 6,34 
Idared 106 13,2 9,8 0,17 5,39 
Dl 0,05 5,22 0,53 0,24 0,02 0,76 
 
The graft diameter at 10 cm above the grafting’s place constituted 9,3-11,0 mm. The 
leaf surface, according to the variety, is between the limits of 0,17-0,21 m2/tree, respectively 
5,39-6,66 thousand m2 per 1 ha. 
In 2006 the values of the main indicators of apple tree growth are lower with about 6-16 % 
than in 2004 and with 5-14 % than in 2005. 
Table 2 
The main indicators of the aerial part development of benchgrafted apple trees 











































Golden Reinders 184,0 17,1 10,1 41,0 4,14 78,6 0,47 
Jonagored 185,0 17,0 9,4 55,7 5,23 90,8 0,72 
Idared 189,0 16,8 9,3 34,0 3,16 75,4 0,46 
Dl 0,05 4,65 0,35 0,78 6,92 0,80 4,12 0,02 
2006 
Golden Reinders 167,9 15,2 12,7 37,9 4,81 75,3 0,56 
Jonagored 181,1 15,4 10,0 54,2 5,42 91,5 0,67 
Idared 179,9 16,0 8,6 34,2 2,94 73,0 0,50 
Dl 0,05 5,70 0,30 0,82 3,69 0,23 3,86 0,03 
2007 
Golden Reinders 171,7 15,5 8,2 46,9 3,84 69,0 0,59 
Jonagored 179,0 15,2 8,2 55,4 4,54 84,5 0,50 
Idared 153,7 15,5 6,4 40,2 2,57 71,4 0,41 
Dl 0,05 6,56 0,32 0,66 4,88 0,12 3,67 0,03 
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In the second field at the end of the second period of vegetation in the fruit nursery (table 2) 
the tree’s height of the studied varieties constituted 184-189 cm (2005), 167,9-181,1 cm (2006) and 
153,7-179,0 cm (2007). The greatest values registered the variety Jonagored, and then followed by 
Golden Renders an Idared. The trunk diameter is between the limits of 15,2-17,1 mm. 
The average number of sylleptic shoots in the crown zone in the second field of the 
nursery depends greatly on the hereditary capacity of the variety to emit sylleptic shoots and 
depending on the variety constitutes 6,4-12,7 pieces/tree. In 2007 the number of sylleptic 
shoots in the crown zone was strongly influenced by drought and has registered the lowest 
number (6,4-8,2 pieces/tree) for all the varieties taken into to study. 
Their average length increases from 34,0-40,2 cm (Idared) to 54,2-55,7 cm (Jonagored) or 
with 38-59 % than Idared, and for the Golden Reinders variety the value of this index is 
intermediary and constitutes 37,9-46,9 cm that greatly depends on the biological features of the soil. 
The summed length of sylleptic branches for the varieties taken into the study depends on the 
hereditary quantity of the variety to emit sylleptic shoots and also on their average length. The 
lowest value of this index registered the variety Idared – 2,57-3,16 m/tree, and the highest –
Jonagored – 4,54-5,42 m/tree or it increased with 71-76 % than Golden Reinders (3,84-4,81 m/tree). 
The leaf surface influences directly on the development of the aerial  and subterranean 
part of apple trees which increases depending also on the varieties from 0,41-0,50 m2/tree to 
0,67-0,72 m2/tree.  
 
Figure 2 
 Number of fruit buds of the apple trees in the second field of the fruit nursery, pieces/tree.  
average on 2005-2007 years. 
 
A very important index is the quantity of bud fruits (fig. 2) that exist at the variety Golden 
Reinders – 8,7-10,2 pieces/tree, Jonagored – 6,5- 8,0 pieces/tree and Idared – 11,2-13,2 pieces/tree. 
The root system development of the apple trees that are bench grafted at the end of the 
second year of vegetation in the second field of the nursery is more emphasized at the variety 
Jonagored with vigor of growth that is over the normal average and where it was registered a 
length of 66,82m/tree than 62,93 m/tree for the variety Golden Reinders and 59,90 m/tree for 
Idared. The roots weight doesn’t differ essentially, depending on the varieties taken into the 








Root system development of the apple trees in the second field of the fruit nursery, 2006 
Root weight, g/tree Root length, m/tree 
diameter diameter Variety 
< 3 mm  > 3 mm sum < 3 mm  > 3 mm sum 
Golden Reinders 17,43 9,83 27,26 62,10 0,83 62,93 
Jonagored 19,40 10,63 30,03 66,01 0,81 66,82 
Idared 12,86 14,90 27,76 58,73 1,17 59,90 
 The maximum quota of these main indicators was registered by Jonagored, where their value 
increased with about 6-10 % in comparison with Golden Reinders and with 8-11 % than Idared. 
According to the type of roots and their thickness in the second field of the fruit nursery, 
at the varieties Golden Reinders and Jonagored predominates fibred root weight with a 
diameter lower of 3 mm – 63,9-64,6 %. At the variety Idared non-significantly predominates 
the root weight with a diameter bigger than 3 mm, being 53,6 %. For all the varieties under 
the study, the fibred root length constitutes 98,0-98,7 % of the total length. 
  
Figure 3 
 Root system architectonics of apple trees in the second field of the fruit nursery, 2006.  
 
The root system location on the vertical profile of the soil is more emphasized in the 
soil layer of 0-20 cm where 52-75 % of the total quantity of roots is. 
The obtained results demonstrate that all the indicators of the varieties taken into the 
study in the second field of the fruit nursery are corresponding to the first category of quality 
according to the current standards. 
 Table 4 
Profitability and goods’ quality of “knip baum” type apple trees in the second field of the fruit nursery 
2005 2006 2007 
Goods quality,  
thousand  
pieces/ha 
Goods quality,  
thousand 
 pieces/ha 















pieces/ha I II 
Golden Reinders 31,05 29,40 1,65 31,04 29,80 1,24 29,46 28,63 0,78 
Jonagored 31,38 30,73 0,65 29,77 28,68 1,09 30,74 30,31 0,43 
Idared 30,63 27,88 2,75 29,11 26,49 2,62 31,19 28,95 2,24 
 
At the variety Golden Reinders the productivity of apple trees of first quality constitutes 
on an average 29,28 thousand pieces/tree or about 96 %, at the Jonagored variety – 29,91 
thousand pieces/tree or 98 % and represents the highest values and for Idared variety is 27,77 
thousand pieces/tree or 96-98 % of the number of the planted graftings in the first field. 
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Table 5 
Economic efficiency of producing „knip baum” apple trees in the second field of the fruit nursery,  
average in 2005-2007. 
Variety Tree cost, 
 thousand lei/ha 
Income from selling 
apple trees, 
 thousand lei/ha 






Golden Reinders 557,46 1463,80 906,34 162 
Jonagored 557,46 1495,84 938,38 168 
Idared 557,46 1426,24 868,78 156 
 
At the production of apple trees crowned according to the “knip baum” type, their cost 
constitutes 557,46 thousand lei /ha, the income for selling the apple trees doesn’t essentially 
differ, depending on the varieties taken into the study, and is maintained between the limits of 
1426-1495,84 thousand lei/ha, and the profit is 868,78-938,38 thousand lei/ha and the 




On the basis of the researches made, were made evident the following indexes of the 
varieties taken into the study: 
1. The striking degree of the bench graftings is very high, being 93,0-99,3 %; 
2. At the production of apple trees with the crown formed according to the “knip baum” 
type in the second field of the fruit nursery at the first category of quality according to the 
standard is attributed to all the  investigated varieties as for graft’s height (153,7-189,0 
cm), trunk diameter (15,2-17,1 mm), quantity of anticipated branches (6,4-12,7 
pieces/tree) so as for their average length, and respectively the apple trees can be planted 
in the superintensive system of cultures;  
3. The leaf surface of a fruit nursery depends directly on the biological features of the soil being in 
the first year of vegetation of 0,17-0,21 m2/tree and in the second year is 0,4-0,72 m2/tree; 
4. The main weight of apple tree roots in the first and second field of the fruit nursery is 
places in the soil layer of 0-40 cm, inclusively 52-75 % in 0-20 cm soil layer; 
5. The highest production profitableness was registered by the Jonagored variety, followed 
by Golden Reinders and respectively Idared; 
6. The long-term varieties (Jonagored, Golden Reinders) reached more superior values of 
apple tree development in the second field of the nursery in comparison with the 
homologated varieties (Idared) that are corresponding entirely to the pedoclimatic 
conditions from our country. 
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